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Abstract 
China is the world’s largest producer and consumer of household appliances, lighting and other residential and 
commercial equipment. Since 1989, China has developed and implemented over 40 energy efficiency (EE) standards 
and over 20 mandatory energy labels for a wide range of domestic, commercial and selected industrial equipment. 
However, there are tremendous opportunities to capture additional savings through more stringent energy efficiency 
policies for major energy-consuming appliances. 
To assess the stringency of EE standards, this paper developed an integrated products prioritization tool for energy 
efficiency standards improvements that comprises three component analyses: (1) analysis of market data, (2) 
quantification of energy savings potential, and (3) benchmarking China’s EE standards to those of peer economies 
around the world. This integrated approach led to three independent but complementary studies, and an 
comprehensive analysis that resulted in a coherent set of policy recommendations on what products to prioritize for 
China’s energy efficiency standards revisions, in order to maximize their energy savings. 
© 2014 The Authors. Published by Elsevier Ltd. 
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1.Introduction 
China is the world’s largest producer and consumer of household appliances, lighting, and other 
residential and commercial equipment. Since 1989, China has developed and implemented over 40 energy 
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efficiency standards and over 20 mandatory energy labels for a wide range of domestic, commercial, and 
selected industrial equipment [1]. 
Despite China has developed comprehensive policy scheme for appliance efficiency, the effectiveness of 
the appliances standards are not assessed comprehensively due to the lack of assessment methods and 
market data. In addition, the government has no existing guideline on product prioritization for standards 
revisions. As a result, it is difficult for the policy makers to identify further improvement opportunities 
that can capture additional savings through more stringent energy efficiency policies. 
In 2012, Collaborative Labelling and Appliance Standards Program (CLASP) initiated a set of studies to
identify further opportunities for energy savings through appliance efficiency. The goal of these studies 
was to provide Chinese policymakers with key findings and recommendations, based on rigorous 
analyses, which could be used to prioritize products and inform standards revisions. 
To assess the stringency of EE standards, CLASP adopted a three-part approach which comprises: (1) 
analysis of market data, (2) quantification of energy savings potential, and (3) benchmarking China’s EE 
standards to those of peer economies around the world. This approach led to three independent but 
complementary studies, the results of which enabled CLASP to produce a coherent set of policy 
recommendations and product policy prioritization. The three studies are:
(1) Market Analysis of China Energy Efficient Products (MACEEP): This study collected market data to 
compare the market distribution of energy efficient products within existing EE tiers. 
(2) Energy Savings Potential analysis. This study estimates the energy saving potential of various 
products in the market and provides evidence-based recommendations on the ranks of products for policy 
revision.
(3) Benchmarking of refrigerators. This study compared China’s national product efficiency standards 
and energy efficiency of products on the market for refrigerators with those of other economies, such as 
the EU and the US. The study provided a clear illustration to Chinese policymakers of the potential to 
capture additional energy savings by adapting standards that are already in use in other countries around 
the world. 
Based on the results of the three studies above, this research aims to create an innovative approach that 
can integrate all the three perspectives together in order to provide a comprehensive and coherent set of 
policy recommendations for the policy makers. 
2. Study I: Analysis of market data 
This study used product data from a snapshot of models available in the market in July 2012. All the data 
were collected from online sources covering 11,734 individual appliance models [2]. it is believed that the 
July 2012 snapshot should represent a good approximation of the market for most products at the time. 
Table 1. Summary of data used in the research [2] 
Product 
Type 
Induction 
cooker  
Monitor  Copier  Fridge  Rice 
cooker  
Flat 
Panel TV 
Washing 
Machine  
Air 
Conditioner 
(Fixed Speed) 
Air 
Conditioner 
(Variable 
Speed)  
Number 
of Models 
989  760  393  1693  1276  2337  1406  1876  1004  
According to Chinese energy efficiency standards, Tier 1 represents the most efficient products, and Tier 
5 is the minimum allowed value for products to be sold in the market. Figure 1 shows the tier distribution 
in Chinese markets for key appliances, as collected directly from market data in the MACEEP study. For 
almost all products displayed in Figure 1, the market reflects the clustering of product models in energy 
efficiency (EE) Tier 1 and Tier 2, especially for monitors, clothes washers, flat panel TVs, refrigerators, 
and copiers. Their models of energy efficiency products have occupied the majority share of the market.  
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Figure 1: Energy Labels: market distribution within energy efficiency tiers [2] 
3.Study II: Quantification of energy savings potential 
The project used market data from MACEEP study to analyse the status of energy efficiency of major 
appliances in the Chinese market, and the energy saving potential of different policy interventions. Based 
on MACEEP data and other nationally available statistics, CLASP conducted an energy savings potential 
analysis for all the nine MACEEP products. 
This study is centred on developing scenarios, to show the expected impact from different actions. The 
three scenarios examined are: 
• Business as usual (BAU): what would happen with no further product policy measures; 
• Revised MEPS (MEPS2): what would happen with revised performance levels for standards and 
labels aligned with the MACEEP proposal; 
• Best on Market (BOM): specifically, the best on the current Chinese market. 
Based on the models developed, the estimated cumulated savings were identified, as seen in Figure 2.  
Figure 2: Cumulative energy savings to 2030, MACEEP-ESP study [3] 
From the energy saving potential study the magnitude of savings ranking order is clear. TVs, fixed-speed 
air conditioners, variable-speed air conditioners, refrigerators, and induction cookers are among the top 
five products with large saving potentials.  
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4.Study III: Benchmarking China’s EE standards to those of peer economies around the world 
This study compared the maximum allowable energy consumption for refrigerated appliances in China 
and in a few economies. By making comparison we hope to provide additional information on 
opportunities to further improve energy efficiency requirements. 
This comparison normalizes countries energy performance requirements to a minor variation on the 2009 
EU regulations and the associated testing methods for refrigerators. From Figure 3, the country with the 
most stringent standard for refrigerator-freezers is Switzerland. China requirements for smaller units 
(normalized total adjusted volume < 500 L) are very similar to those of other economies; for larger units, 
the maximum allowable energy consumption in China is less stringent than other countries considered; 
the gap increases with larger volumes as the slope of the line representing the Minimum Energy 
Performance Requirement (MEPR) in China is steeper. This suggests that the China MEPR levels are less 
stringent for large volume units than smaller volume units [4,5]. 
Figure 3: Historic, current and future normalized maximum allowable energy consumptions for refrigerator/freezer combinations, all 
configurations of frozen compartment relative to fresh compartment (freestanding automatic defrost units with no ice maker or 
drinks cooling facility) [4,5] 
5.Integrated analysis on opportunities for energy efficiency improvement 
The market analysis (Study I) indicated that the clustering of product models in energy efficiency (EE) 
Tier 1 and Tier 2, especially for monitors, clothes washers, flat panel TVs, refrigerators, and copiers. This 
diminishes consumers’ ability to differentiate products based on energy efficiency – with so many models 
in the top two tiers, all models appear to consumers to be most efficient. Hence this indicated that there is  
substantial room to raise the EE standards for these products.  
The energy saving potential analysis (Study II) concluded that large energy saving potential remain with 
the adoption of advanced technologies available in the market for air conditioners, flat panel TVs, 
refrigerators, induction cookers and rice cookers. 
The refrigerator benchmarking study (Study III) showed that Chinese efficiency requirements for small-
sized refrigerators are similar to those of other economies. However, for larger units, Chinese energy 
efficiency standards are less stringent than other countries.  
The product priority tool considered the key findings of all the three studies above, and arrived at the 
following set of recommendations for energy efficiency standards improvement in China. 
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Normalised total adjusted volume (litres)
Australia '05 Freezer Bottom
Australia '05 Freezer Top
Australia '05 Freezer Side
Australia '09 Freezer Bottom
Australia '09 Freezer Top
Australia '09 Freezer Side
EU '10/Switzerland '10 All Configurations
EU '14/Switzerland '11 All Configurations
Korea '08-10 <1000l
Korea '12 >1000l
Switzerland '13 All configurations
USA '00, Canada '01 Freezer Top
USA '00, Canada '01 Freezer Side
USA '00, Canada '01 Freezer Bottom
USA '14 Freezer Top
USA '14 Freezer Side
USA '14 Freezer Bottom
CHINA MEPS (EU Vadj method)
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z In short term (1-2 years), standards revision needs to focus on refrigerators, Flat Panel TVs.  
z In middle term (3-5 years), Priorities need to be given to fixed speed ACs, variable speed ACs, 
clothes washers, induction cookers, monitors and copiers. 
6. Conclusions 
To contribute to prioritizing product policy revisions in China, this study showed a product prioritization 
tool that has a characteristics of integrated, three-part approach. Each of these individual component
provided Chinese policymakers with useful insights, and when taken together, they provide a snapshot in 
2013 of China’s opportunities to improve appliance energy efficiency. 
Based on this approach, the study generated proposal of priorities need to be given to fixed speed ACs, 
variable speed ACs, clothes washers, induction cookers, monitors and copiers in the near future. In order 
to ensure that higher efficiency products are continually differentiated from other appliances on the 
market, this study also recommended that an automatic revision of the Tier requirements should be 
initiated when 10% of products in the market achieve Tier 1 performance, or 25% of products achieve 
Tier 2 performance.   
This integrated product prioritization method could be applied to support policy maker in a regular basis, 
and have a potential to be introduced to other economies in the world. 
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